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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dual mode 
band pass filter, which is miniaturized, coupled efficiently 
and controllably, and easily provides a wide passband 
and enhances the degree of freedom for design. 
SOLUTION: Concerning a dual mode band-pass filter 1, 
a metal film 3 comprising a resonator is formed at a 
certain height on the first main side of a dielectric 
substrate 2 having first and second main sides or on the 
dielectric substrate. The metal film 3 is formed with a 
through hole 3a. At least, one ground electrode 4 is 
formed inside the second main side of the dielectric 
substrate 2 or inside the dielectric substrate so as to 
face the metal film 3 through a dielectric substrate layer, 
and input/output coupling circuits 5 and 6 are coupled 
to the metal film 3. 
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Z&mcis^^XifrftmzmfitZtiX&Y) . ^020^ 

^f/U^o 20 

$ tit v * 5 , s»*ia 1 ~ 5 <o v ^-r *i jwciett^x 

2 0±ffi(c^7 l >VK®^^?F^^ixr^o'9. -tfttcJ: 

[0001] 

[0 0 0 2] 

^7^/^iLt, ra7M- K • /<> hv^7-f ^ 
^}I^$i^£;ftT^5 (MINIATURE DUAL MODE MICROS 
TRIP FILTERS, J. A. Curtis and S. J. Fiedziuszko, 19 
91 IEEE MTT-S Digest* if) . 
[000 3] 048 RXfm 4 9 I*. t£3fc<£>7^ 7VU^— 

H-C*fe6o i 4 8 {C/Tf^y hV^ 7 /U^ 2 0 0 t' 

mmftmfa m^-r) ±\znm(omfm2 o i*« 50 
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^Ih1»2 0 3dSj»-fr$nTV^o ^tt, JtKAUJ;*J*S 

^0^2 o 3^iea*ixTv^ffl^c»Lr*^4 5 

^~ KOTfrfrSiv ^vK^7-fW2 0 0ll 

[0 0 0 4] £fc, 1214 9 lOTtfar;^- K • 
K/n 0 ^7^/u^ 2 1 Otlt KSf*:K*E-ht£B&IE*7l£<o 

mmm2 1 l^fiKsttrv^o 1^112 1 ic, 

B^9 0° coflSSr&i- Affl*»-&lHlK 2 1 
2, 2 1 3as»-fr3*x-C^So Sfc, Am*JB-&(HlK2 
13WLtl35° (Dfil(©3- SWISSES ftT 
V^ 0 M^2 11a»t^^i(a^ 20(£>* 
^-K«Wt«/^^tio^ g£2o<7>^ 
— K<7>*fias«-&£*LT. hV^^/U^ 2 10 

-So 

[0005] fi&*\ R«<D8MBW-ftx."t\ R^oaS 

M#BH¥ 9-139612 SM¥ 9-1626 

1214 8 ic^Lfc^T/i^e— K - Y'<*y 4 
/uftmmc. M>ft9 0° <ofc«£fc^<fc SKAfcHA 

[0 0 0 6] 1 1 2 7 0 1 

t>, l^«coy ^^fiaiiSSrfflv^^zrTyu^— K7^ 
;^»T$tit^5 0 12 5 0\^-tX ^<Dt*=l 
T/i^t- K7>f/^ 2 2 1 K«flsS«±ifcn»« 

9««ibi2 2 2 36s*«*nrv^s y >r&mm*m&z 

SV>{C9 0° *4t«t5i:4l©iS^2 2 3-2 2 6^ 

ffi**-Tffi:a^ffifiSixfe2fiOi»^-2 2 3, 2 2 4*5 

Atti^^lHlK 2 2 7 , 2 2 8{C^$ttT*3«9, 

(O 2 m<Oi&^- 2 2 5, 2 2 6 ^fflillnlgS 2 3 0 ^ It 

mmztix^Zo 

[o o o 7] ±E«*«cj: «9, io^hy^»B^ 
-K*««r£C*ii\ ±IE!lf SIhISS 2 3 OtcJ: 
[0 0 0 8] 

i o^iti/^-y ^Mt S I d: ia 0 2&o^<v 
K/^7-f/^S:Mt5lt* s -C#, 8ot/<v hv- 
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[0009] L*>Ltt**e>» wm^iExmnmmms** 

[0 0 10] £fc, 1^4 StC^tlTV^^V hV**:7 

-f/u*-Cfi, WlHt2 0l^HiBT*>9, 04 9i^t 

[0011] Sfc, ^ffispg- i 3 9 6 1 2#£t*W4* 
B8¥9 - 1 6 2 6 1 0^a^SEtt<7)«t 5*y ^^** 

Tfc, Hil:«*tt*»<t5rt#Blt?fc9, 

fc. 

[0012] mrizE Ltlftm^ 6- 1 1 2 7 0 1f 

^m^m^^T/U^r— K7^/U^ 2 2 1 Xtt^ 

(h]&2 3 OSrffli^^tcj;^ «-&fta>BME#5fTto 
jSIhIK 2 3 0 ^MT-fc 0 , SKfll^sjgJt^s^v^ 

[0 0 13] **W©IWI4, ±JC LfetS*fttffO^/R 
SrflMHU /J«fl2«:H5#S«»t"Cft<, ****** 

[0014] 

-K'^K^7-f^tt, Jgl, »2<Z>±ffiSr*Ti- 

ffiJi-Sctpf-. Rttfr£ffio&2<D±ffi£fcJ*R«ft:g 
tRrtJcjgfig$ixfc'>/«c< £ fc loo^7!»KtitSr 
tlx. WIE^JRKJcS*Sffi»-x?jB-&$ttfe— W^Attl 
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[0 0 15] *»M^4#3tW«ffiTtt, mrlSHilTLO^P 

io [ooi6] &&w<DW\<D&j£<Dmm-?i^ ntim&mm 

R*"C*>5. ±fEJtii7Lf4««««*ixr^rfc«t^. 
[0 0 1 7] £fc. *«B©^l:|l©«FS©«Bt? 

[0 0 18] #*W<©ffi<o»je©»ffi-Ott. mJfE^MK 
[0 0 19] 

[0 0 2 0] Dlfl, *3SM<^M 1 coHJfiW^S^a 

«2Sr*t5. R«*S«2tt:. **16«-ett. Jfc«« 
30 ^ f r = 2. 5 8ro7yJ?«jBW45. fco^fc, * 

*»«fc«lsH-ov*Ttt* 7y3WHB«cKb-r, BAS 

[0021] ±mmmft&m2(om&te¥f\zm7££tite 

*S«2 0±I2 a±\at. &m&*ffi&L'tZ>tcib\C& 

mm3AWfSL£tix^z> 0 &mm3\*^ iiMfi2± 

40 Kil7L3 afrMtiUZtlX^^Zo Wa7L3aliS^ 

[0 0 2 2] **J6«-Ctt. 3 ttSiZZ** 1 5 m 

m, MiZ2^7mm<^^-iSfe<t ZtlXJfoV , Hii7L3aJi, 
Si22^13. 5mm, ii^O. 2mmt^ntl/^ 0 
fco^fc. _hlS^S^3<DTf&ST>*mil?L3 a(7)^ ^ 

[0 0 2 3] ffll*. «S*S«2<DTffiJ-li, 
50 7»>'K©ai4^|5fi$ttT^-5 e ±E&JRK3lCtt. 



[0 0 2 4] #3lli60fl<^*Tyi^E— K • K^7 

asS^mStLSo &JRR3asft;#»<^RS: 
tlx ±EKii7L3 a^jgfig^tfCV^O^ 2oOT 

> hv<* 7 * /u^ i «:ia 3 ic^-r* 

[0 0 2 5] |2l3^ioV>r, Hj»AttSStWtt«r. WSS 
[0026] *Hlfi«yo^3.r/W'^~ K • 

V K/U 7 ^ 1 -m. _hf£&M^I 3 KiiTL 3 a £ 
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[oo2 7] ±is«ie^*3v^T, &mm3<DM#;&mk 

5o ±BERtt*S«±l-, *^6>4 9, JTSTL 3 a 

[0 0 2 8] w*t6«>4JI»§(^b&5*S*«i*<5<* 
10 Jg£ J^Tc0 2o(Dt>co^%^.e>tu^ £> f5lO* 

&JRK3 6Dfiifl*s^/2 t LTR£S*iS*fiH 

r 2 0>#&E— K-CfcS. 

[0 0 2 9] ±SE#«JS&Sc f r i , f r a O^SlJM<^ 

3^i5xi 3 mm©i*o|l8l[»tt«r«;*ft35:«4: 

[0 0 3 0] 
20 [Si] 



WX L (on) 


n m m 


it % « 


f r , CCHz) 


f r , (GHz) 


f r : (CHz) 


f r , (GHz) 


15xt3 


6. 2 9 


7. 1 3 


6.2 2 


7. 1 8 


15X1 t 


6. 2 2 


8. 6 3 


6.2 2 


8. 4 8 


15X9 


6. 1 6 


10.51 


6.2 2 


10. 3 7 


15x7 


6.2 2 j 13.24 


6. 2 2 


13.33 



[0 0 3 i]$i^flf>WJ:5i:, ±&9UMtkVr 30 
f*. ^M^3 0Siao5$$:^/2 4: LT*^$n^* 
[0 0 3 2] KM, ±IEfi*»OAJRK3tc:Rii7L3 a 

[0 0 3 3] 1E^M{^^T|« L/C 1 5 X 7 mm 40 
Ofi^O&JRK3^b/«cS#S«l^ «0. 2mmT* 
£>9. 6. 8,10.12,1 3. 5mm<0± 

#£<0#««13 aSrJBjSU 5l«©*«SS:ftl!L 

[0 0 3 4] :<05fSo*tBSOHfift«Hti:. B5 

i§?L3 a<E>g£ 3 aa**<4aiCOivC, S2©*fi^ 



[0 0 3 5] ±IEKii?L3 a^JSLfc^tCj:^ * 

a-ea»*n-5»^fei:. ^cj;ot, ^^w? 

6 Q Sot, ±IBO«t9t-, 2 oO^S£r^£lt3(C 
*»lcifi<Jv^"C**i-SJ: 5fc, KildFL3 a &mtfL-t~ti 
[0 0 3 6] ctoT, ±IES:iS7L3 a fi, 2 

«*»^&JKBl3^&tt5*«»«rfflw^#*|ctt % 

tt5^<, Kii7L3 a(0fi$*|6l^4k«K3Ofii22*!6l 
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[0 0 3 7] t£o"C, ±5fiL^«t 9td, r^T/U^E— K 
[0038] BIO (a) ** s m 1 0%lfcffll£flt&7 f a 

2 ©±ii:4JWB 3 «S iiti Bio 10 

(a) \CTfk-rm i (D^mm^^ r/i^— k "<> kv< 

*:7^/u*T*fl, RS»:gffi2rt{::Wl?L3 a $rtt6 
4«il3^»**nTV^ 0 &AK3 0¥ffiaMftd 5 * ft 

i©llll!&«fcW«^*>a. 

[0039] ^m^S*co±®^r/T®o^®(c 

ll^7!>>K«ei4, 43ftS»**tLTV^. Sot, * 
[0 0 4 0] ^7^>Klffi4ll ^IS3<i:i 

[0041] Hio (b) tt, mi ohiswi:R5t3. 

T/we— K • K'**7*/i'*©ft2^£»«4:I&01 

/i^— K - 1 fi*Jgco4kJRJK 

fcri^ HI l Otc^-TJ: 5(-> AttJ*»'&!HlB 5 , 6 ft. 
mi, m2<Dgi23b, 3 c\z.MQftl?btiX%?i&£ti 
Tt«t^o *<0(fi<0««tt*10SaiS«4:RI«-C 

[0 0 4 2] mi (DHjBS^JCOx^T/U^— K " Y'< 

T/u^r— K • K'**:7wvu*OJ3K!&4*t££BI 1 1 
{^i" 0 (§31 ia»&W&a>*J:3K, **»W-is^T 

ttO#f>ttSr fcds*>3ft»5. i3 tBi lttlt 

[0 0 4 3] il 211 gl (Omm^KO^^ T /l^E— K 
• K'**:7>f /i^ttft3 0>^0fl&RW^afc*&^ 
m^iWMH-C&5o d^-CMt, &JRK3 0S52^5i 5 

Tli, *l«>3«lll[«0^>K^7-f^iW»cfl|* 50 
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[0044] m 2 (D^mmcov" k • Y'< 

^7^/u^^«a£3S:«pttS:igi 3^i- 0 H3^iai3 

[0045] in 1 4 fi, #*w<z>ft 2 (ommm^hf 

[0 0 4 6] m2<7>Hffi#J<^7^T/^- K • 

^y^/u^i m N R«fteSffi2<0±ffilc®j*$ftTV^ 

[0 0 4 7] ^^W-^^t^T/i^-- K • Y'<x 

3lc x RiiTLl 3 a Sr^fiKL. Afclfctt'&lElK 5 , 6 
[0 0 4 8] 7*3. TA'*— K * ^> K'**7-f l l 

f**R2 ^ Lxmi&mMmtmcttWRTfm&frbte 

5t©S:fflSLfco MR134LT, 1 8 *x m 

ami 3***u*i. **5. mm&g t m2<DTmaz. 

m 1 <^H®^J ^ ^ 9 * > K««*r»* L/Co 

[004 9]'St AttJ*Jfe-&[HlK 5 . 6^MJ:o 
Bl 4 ST^tU 1 5 l-^-r <fc 0 (C, ^Jg^l 3<7) 

/"do 

[0050] ±mm2(DmMm<D^^r/u^r— K • 

K^^7wyU^Offla6»i|#ttSria 1 6tC7^i" 0 B16^ 
bWbfrteX 2l<D**~F<D&m&1& J &&tlX. 

7L1 3 a(7)S$$rliMi-^Ci:fcJ:^, *KO|«fi«i 
[0 0 5 1 ] ft*S, »2<7)SSJ6«^fcV^TIi, 
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[0 0 5 2] £fc, m2^HSS0iJ<7)7 f ^r/^— K • 
> hv^ 7 ^ yu^ 1 1 "OH ±ISHil?L 1 3 a II, 1 
1. 5X0. 2mm(Dl»»i: Lfc^ HilTL 1 

/u*-oh mmnte. 20^- kcd^^^^-^^ 

[0053] -ttet>tb. m2<Dnmm^isi l iz>mmjii 
3 a (DxmRvt^tm*. &mm 1 3 mm^rjAm^ 

?li 3 a mm^fe*M&mcmj£i-z>z- titrate 

[0054] Lfr^tetfb. mi<o$zMm<ownfrbt> 

Wbfrft£?\^ Adb^S^lHl^5, 6tog^^^ 

ffi«nafcfc¥ff kwitl 1 3 a «sjitfc 9 . ±m 

#S£-£;ft£o Sot, JRl<DftlkM^R0ll^&t>^& 
*»ftJ:5l^ Mil 3^B*©ttf©2jSfc8*jS 
^LTiSKU mil7Ll3a^. ^(D 2 jS«rtt^iUft^ 
WtftfiJ: 5{^fiK-rSBBI9. RSildFL 1 3 a oft £ 

RJfiiTLl 3 a <E>ft£H Mll3«CJ:^i: 

[0 0 5 5] 01 7H S2©H16M©fa7/i/^ K 

MtlSJC^RO&JRffiSl 3&t/JTii?Ll 3 a^M^tt 
P)^ntV^o HilTL 1 3 a (DMZjjfatW: 

#«>#Mi«c:*5Vvc, Wrfiji-SffiBlcAlllAte^lHiBs, 
«WiHI«-o*>S. 

[00 5 6] ±IE^OT<Ox3.Tyu^~ K • /<V K'<* 
7^yu^O/aR»«FttS:iai 8lC7^i- 0 Bl6'iai8 

7 ^ ;^ W 1 3 9 0 MH z T'fe , ±IE» 

1 COggJ^0iJOx^ v<*y W f^^<r>^^M\%A 9 0MH 
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[0057] mi #$g9i<z>jg aojiisw^tts^ 

6 0 I3^»j07a7/^- K • '<s Y'<*~7Hfr 
10 ^2 1-014, #fiS&«J*i-S&«K2 3^R7^£*L 
T*i»K »M2 3rtH, *#»0>Jt«?L2 3 a 
/££jh/o*3 0 AUi*te-&IsiK5 f 6 11 Mi2 3^) 

^[US&5, 6 ©fS-fr^^ffllltt, Lt, R7£<0&JR 
12 3^t-M 9 0° Srtti-^Bttttv^ 
[0 0 5 8] mi 9 1:^ Lfc* 3 a>Htteil©^y 

^LfcWttH ±1ER»^&JRIR2 3 0g«:l 5mm<!: 
U 5X0. 2 mrn^f 3 a ^t^b 

20 i"^L^tfcfiic^fi8;Lfc4i^#tt-0*>So **>\ ^ro 

[0 0 5 9] H2 o^bBb^ftJ: 51-. fg 3 tf>!Hi£0iJ 
(Cjo^Tt^ ±ISSii?L2 3 a &Mf$ l -tZ>Zb\Z.£i9^ 
RfMM2 3 ^ffll^r^^T/l-^— K • hV** 

&mm<om&. wtemx&*m^zxmx$>z>i>K aw 

iftflWRTi:** J: 5 «-ft^<oKii7L 2 3 a SrML 

B$t6*f^]^S^- K<Z>#«««E*Jtafl # 2 3a(I 

[0060] i2 i h ^mm(om4CDmMm\^^v ; 

zxT/u^e— K ■ hv<*:7>f /u*<^*5tW 5 FffiEI"OS> 

9 3 1 -OH *B«t5Ml3 3*SE**i £ 
*L"C*5!9. K&JRf»3 3rt^ % &JjJ&<DnmK3 3 art* 
JK«Stt-Cl/^5o Atfi^M'&IeJSgS, 6lt MB3 3 
40 <Dftm±<D 2 tlX \<*Z>o ft**. Affi^^0 
S§5, 6 <D&<&&<D{iLW:&. ^-f Lt>. iE^r^co^JPl 
3 aofWiWtSt'M 9 0° t:4tiH«i4v\ 
[0 0 6 1 ] M2 1 (C^L7 t c^4 CO^^^ijO^<>' hV^^ 
7-<yu^O««t»«FttS:BI2 2 M^-fo **5, U2 2C 
^L^Wttfi, ±ffijE*Jg<0&JRIB3 3<7)-iZ2CDft££ 
l5mm<hL, 6X0. 2 mmCOft^^CO^ii^L 3 3 a 
fc^i^^i-feUfeffiBlC^Lfc^^tt-OfcS. 

50 [0 0 6 2 ] El 2 2frbWbfrte£ g3 0ll« 
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[0063] (12 3 tt N ^4 OHJS^JCO^^ T/U^r— K 

3 3 afrtef&£tlX\,^l)K H2 3{0^-f £ ^ 
OSil7L33a, 3 3b^MUt>J;V\ 12 3C^ 

^-r 0 sii?L3 3 bte, nmn3 3 a tmc^t 

feb Hil?L3 3 a , 3 3 b fl 2 mmCDSBH^RIT 

[0064] 1125(1, fU CDHi£#iJ<7V< > hV<* 7 -f 
/U^ 3 3(D^2(7)^^j$r^-rm^:W^®(lT^«9. d 
2 6{±^:<7)^iS^:^^^-r(lT*^6o fg2cD^#J<7) 
T^TVWt— K • hV^^/U^T'H &mH£3 3 
{-mil?L3 3 c ^/££*lT^6o CcOWiiTL 3 3 c 

n wii?L3 3a («4<onttsM) <omm\c»^x. n 

9r*)mf&3 3 ci , 3 3 c, Sr^tSo IWlffl)*tf 
2 6 lC7r:£tL-C^5o 

[0 0 6 5] (12 6^bfl&^4J: 9 td, W 

ii?L3 3aii, &?i,h&xm<Dmmmh*r. 

<7>M>»fC JiiESf 5fttf»3 3ci , 3 3 Cl feft 

[0 0 6 6] (12 7(1 m4COHi£CT(7)T ? ^T/U^e— K 
. y<v K^7^/^^(©»30^fi»JS:lftMi-5yi:«><^ 
«^¥®HT'fo «9 % HI 2 8 tt*<OJB»*4*tt^-f B 

^/i^T'd ^JS1K3 3 1^ +^«ORii?L3 3 d 
^Six-CV^o +^K£>Kffi?L3 3 dll 7mmX0. 
2 mmt 4 mm X 0. 2 mm CO 2 flgCO^^^CDKiSTL^T 

2 7&t>H2 8^P>flP>W«t 9tC. +3M*Wg[ii?L 3 

3 dSr^L^*'&fC*5V^-Ct, m4HJfifi?iJ^^tC, 

[00 6 71 ^4 CO HffitfiJCOfg 1 3 (Dmmmfrb w 
(1 *3BWtc*5^T. «M::|«3££ixi\ SirJK^fi*^ 
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mmK&m\<^tim&X'&ixi>. ±ie® com® 

[0 0 6 8] (129 &T>*H 3 0 (1 #3891 <B» 5 <DHfi5 

Rx*^n&^m*#)¥-mmx$>*). 03111 

[0 0 6 9] SScomSS^JtC^-S^a-T/U-^— K • 
K'<*7-f/U*4 1"C(1 *S«S:»fiK-r5^«l»4 3 

mcofiuzoit^xte. wn<DmMmtmmx&>z> 0 
[0070] mi<ommmtmcmm»m«L2\z^7 9 

>Ktffi4S:^U — iZ2<7)ft£^2 1 mmCDIEH^ 
<£>&Jlj^4 3 4r®j3tU SiZU OmmXliaO. 2mm 
cOSil?L4 3 a£:^j£L*:o AU***IhIIS 5 , 6 11 
mil?L4 3 a^KJt^ixTV^ffiBtfi-r^Sttfcffifi 

ic^^t, &mm4 3<Dmt£&mK&<£t^tz 0 a 

20 o° &mxxmm-fz>>&mte!&'r Lt>*<, ttoxB^w- 
[oo7i] H3 i^fewfe^ft«t 5*^ &mm4 3& 

[0 0 7 2] »5«>*iK«T?tt, ^MB^4 3(«E 

H^ff^i $ttT^fc^ x ^JRK4 3«^i"Lt>jEH^Jg 

30 [0 0 7 3] i32(t 15 CDHM^'J^^^- T/L-=E~ K 

^9 0° , JlEi2ZtOS£tf s 2 1 mmCOiE^l^iaH^^i: 

v*£ 0 H3 2M3 3^b^?>^4J: 9(c, tt^n^ 
m = 1$M<D&Rm4 3^fflV«^fcott), Kil?L 
4 3aeMU Atfcl^M^[H]S& 5 , 6£&migl4 3 6D 

40 s<> Y'<*-7-<^? t LT»^^#6C^^^5o 
[0 0 7 4] 134 RX$m 3 5 H ^5 coHSg^JcOr"^ 

5o m2<omnmx^ 11^^120° , siacos^^ 

2 1 tnmCO-^iaH^?gcO?F^SrWrS «t ? (C^^4 

3 ^ v *:<D{&<D&Aa\,*X&$g 5 co^ffi 
^JirP^T^^o i3 4MH3 5^f)ib^J:9 
(^ ^2co^Jg0iJ(cjoV^r ^^-T/u^— K • y<> K 

50 [00 7 5] JB5 0|Hfc«at/»5(0*J6«^fBl. * 
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[0 0 7 6] H3 **MO»6 60Hlfi«^«-57 f 

aTM- K • '<> K'** 7 j frt? <DftWL%:^-$-®t%Lm 
X&V, HI 3 7l±^Offi*tt¥ffiHT-fc!9, [g]3 8(ij^ 

[0 0 7 7] ®6<7>HJS0tJ(C^^x^T/U^— K • 

K«ffi£fflV\ ^iI^2 1mmW8mm«(^ 

J^5 3F^C, li214mmX®0. 2mm(^II?L5 
3a«U: 0 fit, r<0&JRK5 3(^»*5 2i3 
icAfflAft-frEB 5 , 6£rS£^Lfc 0 HI 3 8^6*bi» 

[0 0 7 8] S6^t»b^6WJ:9{:, **W 

v\ 0 3 9*1, le^HifiM^Srar;^- K • '< 
H4 0fi*<o«««iMH±Sr^-*-|a-e*)6. * l © 

[0079] ni3 9&xtm4 0fr(bwt>frte&?ic, m 

[0 0 8 0] i4 1 XtMS 4 2lt 6 OHlfigtJ^-r a. 
T/u^E— K • K^*:7^/u^(Dm2CD^#y£i&^ 

* -m, &mm 5 3 tnmmvttm e (ohjem * mta h 
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[0 0 8 1] El 3 8 AVIS 4 2 (d^-f »tt SrifciSsi-ixtt 
rtiaD, f*Bt«IL»Sli:^5. ceo J: 

[0 0 8 2] HI 4 3RXfm4 4(2, &¥&W<Dm 7 (DMM 

io ^&mmR&m?m¥-mmxtbz> 0 mKommm^ 

3 <h Lt, — iZ2<Dg£^9. 5mmWlIfif 

[0 0 8 3] 14 5 75^MP>^*ct 9t-, ^116 3£ 
JEttM<DMW:k Ifci^fcotk HjI?16 3 a ^ 
20 ^j££IB3i-r5^ 9 2o^-K^$tt, 

[0084] i4 6lt ^7 (DmM&kDT*^ T/U^~ K 

. hv<^7 * /is* <Dm i (o&Mmnmn&TF-r&iX: 

WWiT^^ HI4 7tt-tOH»*«H4S:^i-|a'Cfc 
£o * 7 OjBfi«-ett. 3&lE3ZfiM<DMtk& 

«fcv\> i46 ic^Lfc^ff^JO^T/WE— K • K 
30 s<*7 4 /ls#Xfc* &mf&6 3 Afr—m<DM£fr7 . 5 

fe{covvtm 7 <£>ni£#ij t mmc Ltra r k 

fc 0 Sm^rll]4 7(C^-T 0 

[0 0 8 5] |4 7^f)iy^J:^:, lEs<ftM<D& 
JM16 3 ASrfflt^T*«»4:««Ufc»&"C*>ort, 

40 [0 0 8 6] 
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^7/i^e— K • '<s b''<*7 jsi'*(Dmt\-<D&& 
[0 0 8 7] Ltf>*>, &mm<D^-&:&^ 

[0 0 8 8] *56W«d*5V^r, ±EJrii7L*«, S##r«l 
[0 0 8 9] ^WSWlcffiS^aTVU*— K • 

[0 0 9 0] **M^i3^T. ±Ejra?Ltt**»j«* 
[0091] ^t, h y ^u- Fiiiafci^cn 

[Ba^flW&Kn] 

[Hi] i <DmMW<Or : =L K • hv** ^ 

[0 3] collig^JcD-T^T/u^— K • 

[19 4] ««flc««±JcJia?L«r*Uftv>Je»<z>&KK 

Ho 
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nasi mi(omm&\cDM,^^m^km\c^^x. &m 

m*l 5 X 7 mm, Ii?L(OS^4: 6 mm, «H£:0. 2 

[me] »i<o!llfi«©Afftt&jt»«ici3^r, 

1 5X7mm s lIM^^8mm, *S$r0. 2 

[07l &m 

m& 1 5 X 7 mm, RiI?L<D:ft £ &: 1 0 mm, iH2:0. 
2mm<t Lfc4§^<D^&^#t££^im, 

io ms] mi<ommtn<oM»^mmm\^\,^x^ &m 

KSrl 5X 7mm, WilTL^ £ £: 1 2mm, *I£0. 

[0 9] mi<O||lfifiajO^fls:W*ll»0»J«-*3V>-C, 
Jg|£r 1 5 X 7 mm, IITLOft^^ 13. 5 mm, 
0 . 2mmt bfc»&<Ofl|«*«H4S:^-riao 

[no] (a) tt, wiicDnMffl&mi^ftmcD^ 

(b) te, l (DmfaM(Dm 2 (D^B&lco^^ TA^e— 
20 [Ull] S51 coH5£^Jom2c7)^^j}c^5T :r ^r/u 
[111 2] fgi^iiifi^jomao^CTfcffis^r/w 
[iui 3] m i ©nifiw^i 3 ©jEjgwof a r/i/*- 
[mi 4] *mw<om2(DmMm^&z>ir~T^-v 

[0 15] m2<DmMm<Oy:^T/^— K • K'** 
^ ^ /u^ cog SfisSr^i-SSWsFffiBlo 
30 [016] ® 2 60^56^00^^ T/u^e— K • hv^^ 

[017] &2<Dnmm<omi<»&mm*:Wf\irz>ti#> 

[0 18] ^2 0HJ£CTcomi^^J^^T ? ^T^ 
[019] S53CD^J60i]<^7^T/^-— K • 
[02 0] S3Wi«Bl^a7;V : e- K • K^>^ 
40 [02 1] ^ 4 COHj^S^JtC^^y^zL T/W* — K " K 
[02 2] S54COHJfi0»J<^7 ? 3.Tyu^~ K • K'<* 
[02 3] ^4(7)^^Jc0^^r^*- K • x<V b~'<* 

0o 

[024] m4<DmMm<DmicDmm(Dm$i%t&&* 

[02 5] S 4 coHiS CTcq^ol T/u*— K • hv** 
so ^ ^ 2 co^f?iJ$:^-rS?^:W 5 F®0o 
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[0 2 7 ] ^4 (OUSg^JCQy^ T A"*— K • K'<* 

^-r0 o 

[0 2 9] $5 0i*Ml:g5r^r/^- K • v<v K 
[03 0] ^ScoHiS^JI^^x^T/^— K • /<V K 10 
[03 1] SS^HjSSCfiJ^^^^r/u^— K • /<V K 

[03 3] »5 0|llkM0ffi^K»M0Att«fcWtt«: 
^T0 O 

[034] f$ 5 <DMM&\<D'r T/u*— K • K'** 

[035] S5 (Dmmm^m 2 <DK»OT0M&&#t£«: 20 

^-T0 O 

[03 6] S6^fiW57am-K-^>K 

j /u?(D£i%tm 0 ' 

[03 7] $6 0iS»5ra7^- K • K 
[03 8] m6^^ffi0ijic:^6^^r/u^- K • K 

[03 9] S60lWJ|Cff^f^7^- K • '<> K 
7 ^ iv& com 1 coffiJKOTSr^i-SSiW^Pffiiao 

[040] m6<Dnmm<Dmi<D&Mm(Dm&&%f&* 30 

[04 1] !£6 co^W^^^T/i^e— K • so K 
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7 4 fv? a^m 2 <D&mw&^m&ff}¥mmo 
[04 2] m6<onmm<Dm2<DmMm<Dmm$c&&z 

[04 3] g7(0»j|:^ra7/^-K-/<yK 
y<^^^/U^<7)^4tl0 o 

[044] m7(Dmi&mz&z>T=>-T/i'*- k • ^> k 

[04 5] JK7ombfllcffi5^ r 3.r/U'e— K • '<> K 
[04 6] ^7OHJ£^Jc0y =f ^T/^— K • /<> K'** 

^ w ^m 1 <Dmm*mmirz> tz^xDm^m^m 

0o 

[04 7] Jg 7 coXttftla ffi l <&£»0»<&««tt«M*«: 

[04 8] fi^^r^T/i^e— K • hv«;*;7-f /u* 
co— ^ij ^^t«^W¥® 0o 
[04 9] a^faT/W*- K • hv^7^/U^ 

[05 0] '$&k<D*f zi-T jv^z— K - V/^-yjiv^ 
(DtS fe^ttogKrS-rtiaWTOH. 
[f?-5§-tf>IftW] 

1 ■ ■x^TVi'*— K • /<V HV^^^^/ir^ 

2-tt«fMEtt 

3 

3 a -Kffi?L 

4 - ^7^> b*nm 

5,- 6-AttJA»*EIB - 

11, 21, 31, 41, 5 1, 6 1-fa7/^-F 

1 3, 2 3, 3 3, 4 3, 5 3, 6 3, 6 3A-M1 
13a, 23a, 33a, 43a, 53a, 6 3a-I 
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